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Recovering the Properties of High-redshift Galaxies with Different JWST Broadband Filters
Imaging with the James Webb Space Telescope (JWST) will allow observations of the bulk of distant galaxies at the
epoch of reionization. The recovery of their properties, such as age, color excess , specific star formation rate (sSFR), and
stellar mass, will mostly rely on spectral energy distribution fitting, based on the data provided by JWST's two imager
cameras, namely the Near Infrared Camera (NIRCam) and the Mid Infrared Imager (MIRI). In this work we analyze the
effect of choosing different combinations of NIRCam and MIRI broadband filters, from 0.6 to 7.7 μm, on the recovery of
these galaxy properties. We performed our tests on a sample of 1542 simulated galaxies, with known input properties, at z
= 7–10. We found that, with only eight NIRCam broadbands, we can recover the galaxy age within 0.1 Gyr and the color
excess within 0.06 mag for 70% of the galaxies. Additionally, the stellar masses and sSFR are recovered within 0.2 and
0.3 dex, respectively, at z = 7–9. Instead, at z = 10, no NIRCam band traces purely the λ > 4000 Å regime and the
percentage of outliers in stellar mass (sSFR) increases by >20% (>90%), in comparison to z = 9. The MIRI F560W and
F770W bands are crucial to improve the stellar mass and the sSFR estimation at z = 10. When nebular emission lines are
present, deriving correct galaxy properties is challenging at any redshift and with any band combination. In particular, the
stellar mass is systematically overestimated in up to 0.3 dex on average with NIRCam data alone and including MIRI
observations only marginally improves the estimation. 
 
General information
State: Published
Organisations: National Space Institute, Astrophysics and Atmospheric Physics, University of Groningen, CAB/INTA-CSIC
, Aix Marseille Universite, Universidad Complutense de Madrid, Leiden University, Space Telescope Science Institute
Authors: Bisigello, L. (Ekstern), Caputi, K. I. (Ekstern), Colina, L. (Ekstern), Le Fèvre, O. (Ekstern), Nørgaard-Nielsen, H.
U. (Intern), Pérez-González, P. G. (Ekstern), van der Werf, P. (Ekstern), Ilbert, O. (Ekstern), Grogin, N. (Ekstern),
Koekemoer, A. (Ekstern)
Number of pages: 17
Publication date: 2017
Main Research Area: Technical/natural sciences
 
Publication information
Journal: Astrophysical Journal Supplement Series
Volume: 231
Issue number: 1
ISSN (Print): 0067-0049
Ratings: 
BFI (2017): BFI-level 1 
Web of Science (2017): Indexed yes 
BFI (2016): BFI-level 1 
Scopus rating (2016): CiteScore 8.95 
Web of Science (2016): Indexed yes 
BFI (2015): BFI-level 1 
Scopus rating (2015): CiteScore 8.83 
Web of Science (2015): Indexed yes 
BFI (2014): BFI-level 1 
Scopus rating (2014): CiteScore 9 
Web of Science (2014): Indexed yes 
BFI (2013): BFI-level 1 
Scopus rating (2013): CiteScore 9.83 
ISI indexed (2013): ISI indexed yes 
Web of Science (2013): Indexed yes 
BFI (2012): BFI-level 1 
Scopus rating (2012): CiteScore 14.26 
ISI indexed (2012): ISI indexed yes 
Web of Science (2012): Indexed yes 
BFI (2011): BFI-level 1 
Scopus rating (2011): CiteScore 11.32 
ISI indexed (2011): ISI indexed yes 
BFI (2010): BFI-level 1 
Web of Science (2010): Indexed yes 
BFI (2009): BFI-level 1 
Web of Science (2009): Indexed yes 
BFI (2008): BFI-level 1 
Web of Science (2008): Indexed yes 
Web of Science (2007): Indexed yes 
Web of Science (2006): Indexed yes 
Web of Science (2005): Indexed yes 
Web of Science (2004): Indexed yes 
Web of Science (2003): Indexed yes 
Web of Science (2002): Indexed yes 
Web of Science (2001): Indexed yes 
Web of Science (2000): Indexed yes 
Original language: English
Galaxies: high-redshift, Galaxies: photometry, Galaxies: fundamental parameters
DOIs: 
10.3847/1538-4365/aa7a14 
Source: FindIt
Source-ID: 2372144124
Publication: Research - peer-review › Journal article – Annual report year: 2017
 
